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CLAIMS 
[Claim(s)] 

[Claim 1] between an internal combustion engine and heat exchangers — cooling intermediation — the 1st circuit of the body 
and its function being formed, and the heat generated in said internal combustion engine by circulating a cooling medium in said 
1st circuit with the 1st heat exchanger which radiates heat The 2nd heat exchanger which radiates heat by circulating a cooling 
medium while forming the 2nd circuit for vehicle room air-conditioning and preparing in this 2nd circuit, A temperature detection 
means to be a **** beam internal combustion engine's cooling control system, and for it to be prepared in said 1st circuit or 2nd 
at least one circuit, and to detect the temperature of said cooling medium, The flow rate control means which controls the flow 
rate of said cooling medium, and the internal combustion engine control means which controls said internal combustion engine. It 
has an air-conditioning means to perform air-conditioning of the vehicle Interior of a room using heat dissipation of said 2nd heat 
exchanger, and the air-conditioning control means which controls said air-conditioning means. Said air-conditioning control 
means The cooling control system of the internal combustion engine characterized by outputting the actuating signal which 
makes max heat release from said 2nd heat exchanger when the abnormality signal from said internal combustion engine control 
means detects the abnormalities of said internal combustion engine's operational status. 

[Claim 2] The cooling control system of an internal combustion engine given in the 1st term of the range of the application for 
patent characterized by for said flow rate control means opening and closing a valve element with the input signal from said 
internal combustion engine control means, and controlling the flow rate of said cooling medium. 

[Claim 3] The cooling control system of an internal combustion engine given in the 1st term of the range of the application for 
patent characterized by for said temperature detection means adjoining said internal combustion engine substantially, and 
arranging it, 

[Claim 4] said 1st and 2nd circuits — cooling intermediation of said internal combustion engine — the body and its function — 
the claim characterized by being open for free passage with the path — the cooling control system of an internal combustion 
engine given in the 1st term. 

[Claim 5] While forming the pump for cooling media made to circulate through said cooling medium in said the 1st and 2 circuits, 
forming in said 1st circuit the bypass path which bypasses said 1st heat exchanger and forming an inflow way and an outflow 
way in said 1st heat exchanger Said flow rate control means is a flow rate control . unit with the path which branches in the three 
directions. The path which connects the port linked to said bypass path to the inflow way or outflow way of normal open and 
said 1st heat exchanger Normal close. The share port which is open for free passage oh said pump for cooling media serves as 
normal open. Said flow rate control means is controlled to circulate a cooling medium through said bypass path, when the 
temperature of said cooling medium is still lower than the 1st laying temperature. The cooling control system of an internal 
combustion engine given in the 1st term of the range of the application for patent characterized by controlling to make it 
circulate through said 1st heat exchanger when the temperature of said cooling medium is higher than the 2nd laying 
temperature. 

[Claim 6] the fan who increases the heat release from said 1st heat exchanger, and the fan control means who raises said fan's 
rotational speed when the temperature of said coolant is higher than the 3rd laying temperature — since — the becoming claim 
— the cooling control system of an internal combustion engine given in the 5th term. 

[Claim 7] The cooling control system of an internal combustion engine given in the 1st term of the range of the application for 
patent characterized by having the fan for air-conditioning who makes airflow from a fan max by control of said air-conditioning 
control means in order to make heat release from said 2nd heat exchanger into max. 

[Claim 8] The cooling control system of an internal combustion engine given in the 1st term of the range of the application for 
patent characterized by having an alarm display means to display a warning message when it is prepared in the vehicle interior of 
a room and the abnormalities of the operational status in connection with overheat of said internal combustion engine are 
detected by the abnormality signal from said internal combustion engine control means. 

[Claim 9] The cooling control system of an internal combustion engine given in the 1st term of the range of the application for 
patent characterized by having an operational status detection means to output the signal based on it in case said internal 
combustion engine control means controls an internal combustion engine. 

[Claim 10] between an internal combustion engine and heat exchangers — cooling intermediation — the 1st circuit of the body 
and its function being formed, and the heat generated in said internal combustion engine by circulating a cooling medium in said 
1st circuit with the 1st heat exchanger which radiates heat The 2nd heat exchanger which radiates heat by circulating a cooling 
medium while forming the 2nd circuit for vehicle room air-conditioning and preparing in this 2nd circuit, A temperature detection 
means to be a **** beam internal combustion engine^s cooling system, and for it to be prepared in said 1st circuit or 2nd at 
least one circuit, and to detect the temperature of said cooling medium. The flow rate control means which controls the flow 
rate of a cooling medium, and an air-conditioning means control the temperature of the vehicle interior of a room using the heat 
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accumulated in said internal combustion engine s cooling medium to have said 2nd heat exchanger. It has the air-conditioning 
control means which controls said air-conditioning means. Said air-conditioning control means The cooling control system of the 
Internal combustion engine characterized by outputting the actuating signal which makes max heat release from said 2nd heat 
exchanger for air-conditioning when the engine temperature signal Inputted from said temperature detection means is higher 
than the 1st laying temperature. 

[Claim 11] Said flow rate control means is the cooling control system of the internal combustion engine of the application for 
patent characterized by opening and closing a valve element with the thermal-expansion object built in in casing given in the 
10th term of the range. 

[Claim 12] between an internal combustion engine and heat exchangers — cooling intermediation — the 1st circuit of the body 
and its function being formed, and the heat generated in said internal combustion engine by circulating a cooling medium in said 
1st circuit with the 1st heat exchanger which radiates heat The 2nd heat exchanger which radiates heat by circulating a cooling 
medium while forming the 2nd circuit for vehicle room air-conditioning and preparing in this 2nd circuit, A temperature detection 
means to be a **** beam internal combustion engine's cooling system, and for it to be prepared in said 1st circuit or 2nd at 
least one circuit, and to detect the temperature of said cooling medium, It has an air-conditioning means to perform air- 
conditioning of the vehicle interior of a room using heat dissipation of said 2nd heat exchanger, and the air-conditioning control 
means which controls said air-conditioning means. Said air-conditioning control means The cooling control system of the internal 
combustion engine characterized by making the direction heating value from said 2nd heat exchanger for air-conditioning into 
max when the engine temperature detected with said temperature detection means is higher than the 1st laying temperature. 
[Claim 13] Said temperature detection means is the cooling control system of an internal combustion engine given in the 12th 
term of the range of the application for patent characterized by being substantially prepared for said internal combustion engine 
adjacently. 

[Claim 14] Said 1st and 2nd circuits are the cooling control systems of an internal combustion engine given in the 12th term of 
the range of the application for patent characterized by being open for free passage to the cooling-medium path in said internal 
combustion engine. 

[Claim 15] The pump for cooling media which makes said the 1st and 2 circuits circulate through said cooling medium, While 
preparing the flow rate control means which controls the flow rate of said cooling medium in said 1st circuit, forming in said 1st 
circuit the bypass path which bypasses said 1st heat exchanger and forming an inflow way and an outflow way in said 1st heat 
exchanger Said flow rate control means is a flow rate control unit with the path which branches in the three directions. The path 
which connects the port linked to said bypass path to the inflow way or outflow way of normal open and said 1st heat exchanger 
Normal close, The share port which is open for free passage on said pump for cooling media serves as normal open. Said flow 
rate control means is controlled to circulate a cooling medium through said bypass path, when the temperature of said cooling 
medium is still lower than the 1st laying temperature. The cooling control system of an internal combustion engine given in the 
12th term of the range of the application for patent characterized by controlling to make it circulate through said 1st heat 
exchanger when the temperature of said cooling medium is higher than the 2nd laying temperature. 

[Claim 16] the fan who increases the heat release from said 1st heat exchanger, and the fan control means who raises said fan's 
rotational speed when the temperature of said coolant is higher than the 3rd laying temperature — since ~ the becoming claim 
— the cooling control system of an internal combustion engine given in the 15th term. 

[Claim 17] The cooling control system of an internal combustion engine given in the 12th term of the range of the application for 
patent characterized by having the fan for air-conditioning who makes airflow from a fan max by control of said air-conditioning 
control means in order to make heat release from said 2nd heat exchanger into max. 

[Claim 18] The cooling control system of an internal combustion engine given in the 12th term of the range of the application for 
patent characterized by having been prepared in the vehicle interior of a room, and establishing an alarm display means to 
display a warning message when the engine temperature detected with said temperature detection means is higher than said 1st 
laying temperature. 

[Claim 19] The process at which an internal combustion engine's cooling approach makes an internal combustion engine and the 
1st heat exchanger circulate through a cooling medium through the 1st circuit. The process which makes an internal combustion 
engine and the 2nd heat exchanger circulate through a cooling medium through the 2nd circuit, The process which detects the 
temperature of said cooling medium in order to acquire the signal of engine temperature, since — the process which has said 
2nd heat exchanger, controls an air-conditioning means further so that the heat release from the 2nd heat exchanger becomes 
max, when said engine temperature is higher than laying temperature, and performs air-conditioning of the vehicle interior of a 
fQQ^ — since — the cooling approach of the internal combustion engine characterized by becoming. 

[Claim 20] The cooling approach of an internal combustion engine given in the 19th term of the range of the application for 
patent characterized by controlling the flow rate of said 1st heat exchange and said bypass path by controlling the flow of a 
cooling medium alternatively so that said cooling medium flows at a rate chosen as both said 1st heat exchanger, said bypass 
path, or said 1st heat exchanger and said bypass path. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] 

With respect to the cooling control system which cools an internal combustion engine like an automobile engine, this invention 
relates to the cooling control system of the internal combustion engine which prevents overheat of an internal combustion 
engine, when especially the components of a thermostat and others break down. 
[0002] 

[Description of the Prior Art] 

In the internal combustion engine (It considers as an "engine" below) used for an automobile. In order to cool this, the cooling 
system of the water cooling type which used the heat exchanger (it considers as a "radiator" below) is used. A thermostat is 
used as a control means which controls the temperature of cooling water, and In such a cooling system, when cooling water is 
lower than predetermined temperature, a thermostat closes, and cooling water does not flow to a radiator but circulates through 
a bypass path. When a circulating water temperature becomes higher than predetermined temperature, a thermostat opens and 
it circulates through cooling water through the inside of RAJITA. 
[0003] 

The conventional example of the cooling control unit for internal combustion engines is shown in drawing 7. In the cooling control 
device 100 for internal combustion engines shown in this drawing, the fluid channel shown by the arrow head is formed in the 
engine E which consists of cylinder head 101a and cylinder-block 101b. Furthemnore, the cooling water way 102 which circulates 
cooling water is formed between Engine E and RAJIETA R. 

The cooling water way 102 consists of bypass paths 103 which carry out direct continuation of engine outflow side cooling water 
way 102a which connects the cooling water outflow section of the engine E upper part, and the inflow section of RAJIETA R, 
engine inflow side cooling water way 102b linked to the outflow section and the engine E lower part of Radiator R, and these 
engine outflow side cooling water way 102a and engine inflow side cooling water way 102b. And the thermostat 104 is formed In 
the tee of this engine outflow side cooling water way 102a and the bypass path 103. This thermostat 104 contains thermal- 
expansion objects, such as a wax expanded or contracted by the thermal change, in that interior, when cooling water 
temperature is high, by expansion of an Internal thermal-expansion object, a valve opens and cooling water flows into a radiator 
through engine outflow side cooling water way 102a from Engine E. And the cooling water with which heat was radiated with the 
radiator and temperature fell flows into Engine E from the Inflow section of Engine E through engine Inflow side cooling water 
way 102b from the outflow section of a radiator. 

Moreover, when the temperature of cooling water Is low, the valve of a thermostat 104 closes by contraction of a thermal- 
expansion object, and the cooling water which flowed out of the outflow section of Engine E flows into the cooling water path in 
the direct engine E from the inflow section of Engine E through the bypass channel 103. 

In addition, a water pump WP is formed in the cooling water Inflow section of Engine E. by rotation of the crankshaft which 
Engine E does not illustrate, the revolving shaft of a water pump rotates and cooling water is circulated compulsorily. Moreover, 
the cooling fan 105 for taking in a cooling wind compulsorily at Radiator R is arranged, and this consists of fan motors 106 which 
carry out the rotation drive of a cooling fan 105 and this cooling fan 105. 
[0004] 

By the way, in the conventional Internal combustion engine s cooling system 100 mentioned above, the problem that It meant 
that the fan motor 106 of the cooling fan 105 In Radiator R broke down, for example, or a certain failure arose at the thermostat 
104, and the valve closed with as. and cooling water will be in the condition of the overheat of Engine E as a result by not being 
circulated and cooled by Radiator R etc. had arisen. 

Even if it is made In view of the trouble of the conventional technique mentioned above and a radiator fan and a thermostat 
break down, this invention will prevent overheat etc. and will offer the cooling control system of the internal combustion engine 
which can demonstrate a failsafe function. 
[0005] 

[Problem(s) to be Solved by the Invention] 

The cooling control system of the Internal combustion engine of this invention which solved the above-mentioned technical 
problem between an internal combustion engine and heat exchangers — cooling intermediation — the 1st circuit of the body and 
its function being formed, and by circulating a cooling medium In this 1st circuit with the 1st exchanger which makes the heat 
generated in said internal combustion engine radiate heat It is the cooling control system of the internal combustion engine 
which prepared the 2nd heat exchanger which radiates heat by forming the 2nd circuit for vehicle room air-conditioning, and this 
cooling control system consists of the next configuration further. 
[0006] 

Namely, a temperature detection means for it to be prepared in said 1st circuit or 2nd at least one circuit, and to detect the 
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temperature of said cooling medium, The flow rate control means which controls the flow rate of said cooling medium, and an 
operational status detection means to detect said internal combustion engine's operational status, The internal combustion 
engine control means which controls said internal combustion engine based on the output signal of said operational status 
detection means. It has the air conditioner which performs air-conditioning of the vehicle interior of a room using heat 
dissipation of said 2nd heat exchanger, and the air-conditioning control means which controls this air conditioner. Said air- 
conditioning control means When abnormalities are detected by said internal combustion engine's cooling function with the input 
signal from said internal combustion engine control means, it is characterized by outputting the active signal which makes max 
heat release from said 2nd heat exchanger for air-conditioning. 

Even if said the 1st heat exchanger or said flow rate control means breaks down and said cooling medium becomes cooling 
impossible by said 1st heat exchanger, cooling of said cooling medium of the cooling control system of the internal combustion 
engine by said configuration is attained by said 2nd heat exchanger, and it can prevent serious failure of overheat etc. 
Moreover, said flow rate control means is characterized by opening and closing the valve element of a thermostat bulb with the 
input signal from said internal combustion engine control means, and controlling the flow rate of said cooling medium, 
since this flow rate control means can control the closing motion Include angle of a valve element finely — the control of flow of 
said 1st circuit — precision — it can carry out highly. 
[0007] 

this invention — again — between an internal combustion engine and heat exchangers — cooling intermediation — the 1st 
circuit of the body and its function is formed, it is the cooling control system of the internal combustion engine which prepared 
the 1st heat exchanger which makes the heat generated In said internal combustion engine by circulating a cooling medium in 
this 1st circuit radiate heat, and the 2nd heat exchanger which radiates heat by forming the 2nd circuit for vehicle room air- 
conditioning, and this cooling control system consists of the next configuration further. 

Namely, a temperature detection means for it to be prepared in said 1st circuit or said 2nd at least one circuit, and to detect the 
temperature of said cooling medium. The flow rate control means which controls the flow rate of said cooling medium, and the air 
conditioner which has said 2nd heat exchanger and performs air-conditioning of the vehicle interior of a room using said internal 
combustion engine's cooling medium. When it has the air-conditioning control means which controls said air conditioner and, as 
for said air-condition Ing control means, the Input signal from said temperature detection means shows higher temperature for 
predetermined temperature, it Is characterized by outputting the active signal which makes max heat release from the 2nd heat 
exchanger for said air-conditioning. 

Furthermore, said flow rate control means is characterized by being the thermostat bulb which opens and closes a valve element 
with the thermal-expansion object built in in casing. 

The cooling control system of the internal combustion engine which consists of such a configuration can open and close the 

circuit of said cooling medium automatically with comparatively easy structure. 

[0008] 

[Embodiment of the Invention] 

Below, the cooling control system of the internal combustion engine of this invention is explained, referring to drawing 1 thru/or 

drawing 3 about the gestalt of the 1st example. 

[0009] 

In cooling control-system A of the internal combustion engine which shows drawing 1 , the 1st circuit 1 for coolant W which is a 
cooling medium is formed between the fluid channel formed in the engine E which is an internal combustion engine, and the fluid 
channel formed in the radiator R which is the 1st heat exchanger, and heat is radiated from Radiator R by circulating Coolant W 
in this 1st circuit 1 in the heat generated in Engine E. And from this 1st circuit 1, the 2nd circuit 2 branches, and is formed, and 
the heater core 21 used as the 2nd heat exchanger used for vehicle room air-conditioning Is formed In the 2nd circuit 2. It being 
what the heating for vehicle room air-condltioning depends on this 2nd heat exchanger Is understood. Moreover, when Coolant W 
flows the 1st circuit 1, the bypass path BC which can bypass Radiator R is formed. 

Moreover, the sensor 3 is installed in cooling control-system [ of this internal combustion engine ] A whenever [ cooling solution 
temperature / which is a temperature detection means to detect the solution temperature of Coolant W the 1st or 2nd circuit 
and near the connection with Engine E ]. Whenever [ this cooling solution temperature ], the temperature which a sensor 3 
detects solution temperature using a thermistor etc., and was detected is changed into an electric output signal, and is 
outputted to the engine control unit ECU which Is an internal combustion engine control means. 

And it considers as the flow rate control means which carries out adjustment control of the flow rate of Coolant W, and the 
thermostat bulb 10 is formed in the junction with the fork road 6 linked to inflow way la of the 1st circuit 1, the bypass path BC, 
and the pump WP for coolant. To mention this thermostat bulb 10 later in more detail, by performing extent of closing motion of 
the valve of that interior by electric control, the flow rate of Coolant W is controlled and closing motion of this valve is 
controlled by the engine control unit ECU. 
[0010] 

Moreover, coolant-pump WP for circulating Coolant W is formed in the connection of inflow way la of this 1st circuit 1, and 
Engine E. This coolant-pump WP is a gear pump driven with Engine E, with this coolant-pump WP, by passing the fluid channel 
by which Coolant W was formed in Engine E, cools Engine E and circulates through it to the fluid channel in Radiator R via 
outflow way lb of the 1st circuit 1. In the style of cooling, therefore it is cooled and the cooled coolant W for which the coolant 
W through which It circulated at Radiator R is attracted by the radiator fan 4 Is again sent Into Engine E via Inflow way la of the 
1st circuit 1. This radiator fan 4 Is an electric fan who drives by the motor 5, and that airflow and a switch change-over of ON- 
OFF are controlled corresponding to the temperature of Coolant W, and are performed by the engine control unit ECU based on 
whenever [ cooling solution temperature / which was detected by the sensor 3 whenever / cooling solution temperature ]. 
Moreover, as shown in drawing 2 , the thermostat bulb 10 used for this Internal combustion engine's cooling control-system A 
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consists of a valve element which has three directional selecting valves 1 1 equipped with Vanes 1 la and 1 lb. and is prepared in 
the branch point with the fork road 6 linked to inflow way la of Coolant W, the bypass path BC. and the pump WP for coolant 
The shaft 12 of these three directional selecting valves 11 is constituted so that it may drive with a drive motor 14 through the 
moderation device 13 and may open and close. In the gestalt of the example shown in drawing 2 . vane 11a opens the path of 
inflow way la and a fork road 6, and the condition that vane lib closed the path of the bypass path BC and a fork road 6 is 
shown. Conversely, when inflow way la and a fork road 6 close, it will be in the condition that the bypass path BC and a fork 
road 6 open. In addition, an electromagnetic clutch 15 is attached between the moderation device 13 . and a drive motor 14. and it 
can be intermittent now in rotation of a drive motor 14. And a return spring 16 is attached between the valve element section 10 
and the moderation device 13, and it is energized so that three directional selecting valves 1 1 may return to the normal position 
of a failsafe. 
[0011] 

Thus, it is controlled by the engine control unit ECU so that the flow rate of the coolant W which a valve will open to a proper 
include angle corresponding to the temperature of Coolant W if a valve is held in the location where Coolant W bypasses 
Radiator R when the constituted thermostat bulb 10 has the water temperature of Coolant W lower than predetermined 
temperature and Coolant W becomes higher than predetermined temperature, and passes along Radiator R is adjusted. 
The engine control unit ECU which controls control of these thermostat bulbs 10 and radiator fans 4 or general operational 
status of Engine E Equip the interior with a microcomputer and parameters, such as a sensor 3 and the other sensors OS, are 
inputted whenever [ data /, such as rotational speed Of Engine E. and throttle opening. / and various kinds of operational status 
sensors DCS-in addition to this, and cooling solution temperature ]. The operational status of Engine E is grasped and it is made 
to operate by outputting a control signal to each control equipment, so that an engine may be maintained by the best operational 
status. 
[0012] 

Next, an air-conditioning means AC to control the heater core 21 which is the 2nd heat exchanger by the output signal of this 
engine control unit ECU is explained, referring to drawing 3. In this drawing, the air-conditioning means AC consists of a body 20 
of equipment, and an air-conditioning control section 30 which controls this body 20 of equipment 

In the body 20 of equipment, the heater core 21 is formed in said 2nd circuit 2. and heat exchange is performed by letting 
Coolant W pass to this heater core 21. Therefore, Blois Juan 22 is formed in this heater core 21. and the heat release from the 
heater core 21 can be controlled by controlling this Blois Juan's 22 rotational speed. 

Moreover, the air mix door 23 which makes this body 20 of equipment mix with cold blast the warm air sent from the heater core 
21 for a temperature control is formed, and this air mix door 23 operates in the door location according to laying temperature by 
air mix door actuator 23a based on control of the air-conditioning control section 30. And ventilation Mohd Doat 24 who 
switches the ventilation adjusted to predetermined temperature to ventilation modes, such as DEF, VENT, and FOOT, is further 
formed at the air mix door 23, and this ventilation Mohd Doat 24 operates by ventilation Mohd Doat actuator 24a by control of 
the air-conditioning control section 30. 

Furthermore, the evaporator 25 for generating the cold blast for air conditioning is formed in the body 20 of equipment and this 
evaporator 25 operates by outdoor unit 25a for air-conditioning with the control signal of the air-conditioning control section 30. 

The intake door 26 which switches the air introduction from the outside of the vehicle interior of a room is formed in the body 
20 of equipment and this intake door 26 has composition which operates by intake door actuator 26a with the control signal of 
the air-conditioning control section 30 further again. 
[0013] 

Next, the air-conditioning control section 30 which has a microcomputer etc. inside operates the body 20 of equipment 
according to the input signal of the control panel 31 installed in the dashboard of the vehicle interior of a room etc. Display unit 
31e which displays the contents set to the control panel 31 with temperature control switch 31d which adjusts airconditioning 
switch 31a which switches the air-conditioning means AC to ON or OFF, mode switch 31b which switches ventilation Mohd to 
the DEF, VENT, and FOOT side etc., intake switch 31c which switches the air introduction outside the vehicle interior of a room, 
and laying temperature, and these switches is prepared. And the air-conditioning control section 30 compares temperature data 
when [ that ] the temperature conditions set up with the control panel 31 are inputted from the various temperature sensors 32, 
such as outside-air-temperature sensor 32a. bashful ** sensor 32b. and sun sensor 32c. and controls Blois Juan 22. the air mix 
door 23. ventilation Mohd Doat 24, and intake door 26 grade to be in a desired air-conditioning condition. 

Furthermore, it is constituted by this air-conditioning control section 30 so that the output signal from the engine control unit 
ECU may also be inputted. The output signal from this engine control unit ECU is constituted so that it may output, when failure 
occurs on the radiator fan 4 and the thermostat bulb 10 which are shown in drawing 1 and the temperature data from a sensor 3 
become abnormal temperature whenever [ cooling solution temperature ]. In this air-conditioning control section 30, when an 
abnormality signal is inputted from the engine control unit ECU. Blois Juan 22 rotates by the maximum shaft speed, and makes 
max heat dissipation from the heater core 21. Moreover, when the air-conditioning control section 30 inputs an abnormality 
signal from the engine control unit ECU. it is constituted so that the display which tells display unit 31 e of said display panel 31 
about generating of abnormalities may be made. 
[0014] 

Thus, an internal combustion engine's constituted cooling control-system A can cool Coolant W with the heater core 21. even if 
a radiator fan 4 or the thermostat bulb 10 breaks down. Furthermore, an operator gets suitable treatment and suitable ****** 
based on the display of the abnormal occurrence displayed on display unit 31e of the actuation display panel 31. and can prevent 
troubles, such as overheat, beforehand. 
[0015] 
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Next, the gestalt of the 2nd example of the cooling control system of the internal combustion engine of this invention is 
explained, referring to drawing 4 thru/or drawing 6 . In addition, the same sign is given to the same member as said internal 
combustion engine's cooling control-system A. 

In cooling control-system B of the internal combustion engine which shows drawing 4, the 1st circuit 1 for coolant W which is a 
cooling medium is formed between the fluid channel formed in the engine E which is an internal combustion engine, and the fluid 
channel formed in the radiator R which is the 1st heat exchanger, and heat is radiated from Radiator R by circulating Coolant W 
in this 1st circuit 1 in the heat generated in Engine E. And from this 1st circuit 1, the 2nd circuit 2 branches, and is formed, and 
the heater core 51 used as the 2nd heat exchanger used for vehicle room air-conditioning is formed in the 2nd circuit 2. 
Moreover, the bypass path BC at the time of Coolant W bypassing Radiator R is formed. 

Moreover, the sensor 3 is formed in cooling control-system [ of this internal combustion engine ] B the 1st or 2nd circuit and 
near the connection with Engine E whenever [ cooling solution temperature / which is a temperature detection means to detect 
the solution temperature of Coolant W ]. Whenever [ this cooling solution temperature ], a sensor 3 changes into an electric 
signal the temperature data which detected and detected solution temperature using the thermistor etc., and outputs them to 
the air-conditioning control section 60. 

And the thermostat bulb 40 is formed in the junction of inflow section la of the 1st circuit 1, and the bypass path BC and the 
fork road 6 to coolant-pump WP as a flow rate control means which controls the flow rate of Coolant W. This thermostat bulb 40 
opens and closes valves 42 and 48 by solution temperature, and controls the flow rate of Coolant W to build in and mention a 
thermal-expansion object later to that interior. 

Moreover, coolant-pump WP for circulating Coolant W is formed in the connection of inflow way la of this 1st circuit 1, and 
Engine E. This coolant-pump WP is a gear pump driven with Engine E, by making the fluid channel formed in Engine E pass 
Coolant W, cools Engine E and circulates through it to the fluid channel of Radiator R via outflow way lb of the 1st circuit 1 
further. In the style of cooling, therefore it is cooled and the cooled coolant W for which the coolant W through which it 
circulated at Radiator R is attracted by the radiator fan 4 is sent into Engine E via inflow section la of the 1st circuit 1. This 
radiator fan 4 is an electric fan by whom a rotation drive is done by the motor 5, and airflow is automatically adjusted by the 
solution temperature of Coolant W. 
[0016] 

As shown in drawing 5, the thermostat bulb 40 used for cooling control-system B is formed in the branch point with the 1st 
circuit 1. the bypass path BC, and the fork road 6 to coolant-pump WP. And the movable valve element 42 is attached in the 
interior of the frame 41 fixed to the wall of a circuit, and opens and closes inflow way la from Radiator R. Moreover, the movable 
valve element 48 is attached in the casing 46 of the thermoelement 43 contained in the frame 41, and this movable valve 
element 48 opens and closes a bypass path BC inlet port. If valves 42 and 48 are pushed by the thermal expansion of the 
thermal-expansion object 44 built in the thermoelement 43, finally, Coolant W will come to flow through Radiator R gradually, and 
it will carry out [ Coolant W does not flow the bypass path BC and ] it. If the thermal-expansion object 44 carries out thermal 
expansion especially, a piston rod 45 will be pushed up, but since the tip of a piston rod 45 has fixed on the frame 41, the casing 
46 of a thermoelement 43 is depressed conversely. Therefore, the push plate 47 will depress a valve element 42, and while a 
clearance is generated between a valve element 42 and a frame 41, a bulb 48 closes the inlet port of the bypass path BC. 
Therefore, Coolant W will flow through Radiator R and will not flow to the bypass path BC substantially. 

Thus, when the solution temperature of Coolant W is lower than predetermined temperature, the constituted thermostat 40 is 
held at the condition that the valve closed, and if it is made for Coolant W not to flow at Radiator R and it becomes higher than 
predetermined temperature, it is set up so that a valve may open and Coolant W may flow Radiator R. 
[0017] 

Next, the air-conditioning means AC is explained, referring to drawing 6 , In this drawing, the air-conditioning means AC consists 
of a body 50 of equipment, and an air-conditioning control section 60 which controls this body 50 of equipment. 
By the body 50 of equipment, the heater core 51 is installed in said 2nd circuit 2, and heat exchange is performed by letting 
Coolant W pass to this heater core 51. Therefore, the blower fan 52 is formed in this heater core 51. and the heat release from 
the heater core 51 can be controlled by controlling this blower fan's 52 rotational speed. 

Moreover, the air mix door 53 which makes this body 50 of equipment mix with cold blast the warm air sent from the heater core 
51 for a temperature control is formed, and this air mix door 53 operates air mix door actuator 53a in the closing motion location 
corresponding to laying temperature by control of the air-conditioning control section 60. Furthermore, ventilation Mohd Doat 54 

who switches the ventilation adjusted to predetermined temperature by air mix door actuator 53a to ventilation Mohd, such as 
DEF, VENT, and FOOT, is formed, and this operates by ventilation Mohd Doat actuator 54a by control of the air-conditioning 
control section 60. 

In this body 50 of equipment, the evaporator 55 which generates the cold blast for air-conditioning is formed, and this 
evaporator 55 is driven by out door unit 55a with the control signal of the air-conditioning control section 60 on it further again. 
The intake door 56 which switches the air introduction outside the vehicle interior of a room is formed, and this intake door 56 
has the composition of operating by intake door actuator 56a with the control signal of the air-conditioning control section 60. 
[0018] 

Next, the air-conditioning control section 60 equips the interior with a microcomputer etc., and operates the body 50 of 
equipment according to the input signal from the control panel 61 installed in the dashboard of the vehicle interior of a room etc. 
Display unit 61e which displays the contents set to the control panel 61 with temperature control switch 61d which adjusts 
airconditioning switch 61a which turns on the air-conditioning means AC and is made to turn off, mode switch 61b which 
switches ventilation Mohd to the DEF, VENT, and FOOT side etc., intake switch 61c which switches in-and-out of the air 
outside the vehicle interior of a room, and laying temperature, and these switches is prepared. And this air-conditioning control 
section 60 compares temperature data when [ that ] the temperature conditions set up with the control panel 31 are inputted 
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from various kinds of temperature sensors 62, such as outside -air-temperature sensor 32a, bashful sensor 62b, and sun 
sensor 62c. and it controls them so that the blower fan 52, the air mix door 53. ventilation Mohd Doat 54. and intake door 56 
grade will be in a desired condition. 

Furthermore, it is constituted so that the output signal from a sensor 3 may also be inputted into this air-conditioning control 
section 60 whenever [ cooling solution temperature ]. When the output signal from this cooling temperature sensor 3 shows 
unusually high temperature, the air-conditioning control section 60 is programmed by the microcomputer for the blower fan 52 to 
rotate by the maximum shaft speed, and to make heat dissipation from the heater core 21 into max. And at this time, it is 
constituted so that an indication which tells display unit 61e of said display panel 61 about generating of abnormalities may be 
given. 
[0019] 

Thus, even if failure generates an internal combustion engine's constituted cooling control-system B on a radiator fan 4 or the 
thermostat bulb 40 and cooling of the coolant W with Radiator R becomes impossible. Coolant W can be cooled by radiating heat 
through the heater core 51. Furthermore, since an abnormal occurrence is displayed on display unit 61e of the actuation display 
panel 61, an operator can take proper measures, and he can prevent troubles, such as overheat, beforehand. 
In addition, when a sensor 3 detects the unusual elevated temperature of Coolant W whenever [ cooling solution temperature ], 
as a maximum heat dissipation setup, by combining disconnection of the intake door 56 for open air installation, Blois Juan's 26 
maximum-shaft-speed operation, a halt of outdoor unit 25a for air-conditioning, the maximum heat dissipation of the heater core 
21. etc., the cure with which the greatest heat dissipation is obtained can be taken, and a failsafe can be performed effectively. 
[0020] 

[Effect of the Invention] 

According to this invention, as explained above, even if the radiator and thermostat in a car etc. break down and the coolant 

becomes cooling impossible with a radiator, by radiating heat from the heater core of an air conditioner, cooling of the coolant Is 

attained and serious failure of overheat etc. can be beforehand prevented by the activity of an Internal combustion engine's 

cooling control system. 

[Brief Description of the Drawings] 

[Drawing 1] 

The block diagram showing the gestalt of the 1st example In connection with the cooling control system of the internal 

combustion engine of this invention. 
[Drawing 2] 

The sectional view of the thermostat bulb used for the cooling control system of the internal combustion engine of drawing 1 . 
[Drawing 3] 

The block diagram showing the gestalt of the 2nd example in connection with the cooling control system of the Internal 
combustion engine of drawing 1 . 
[Drawing 4] 

The block diagram showing the gestalt of the 2nd example in connection with the cooling control system of the internal 
combustion engine of this invention. 
[Drawing 5] 

The sectional view of the thermostat used for the cooling control system of the internal combustion engine of drawing 3 . 
[Drawing 6] 

It is the block diagram showing the function of an air-conditioning control means to use for the cooling control system of 
drawing 4 . 
[Drawing 7] 

Drawing 7 Is the block diagram showing the cooling control unit of the internal combustion engine by the conventional technique. 
In addition, the same sign is given to the same components as the conventional example, and detailed explanation is omitted. 

[Translation done.] 
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